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A 19-year-old female college student had numbness and the sensation of coldness of her left toes. She had a 3-year
smoking history. Gangrene of the left foot developed rapidly. Angiography revealed peripheral arterial occlusion of both
legs and arms. Detailed laboratory examination excluded collagen disease, a hypercoagulable state, and juvenile
atherosclerosis. Below-knee amputation of the left leg was performed. Typical histologic findings of Buerger’s disease
were observed in the crural arteries and saphenous veins. The clinical course was uneventful after the patient stopped
smoking. This is the second case report of Buerger’s disease in a woman in the second decade of life. It is important that
a correct diagnosis of Buerger’s disease be established, because the disease process is benign, compared with collagen
disease, if the patient stops smoking. (J Vasc Surg 2003;38:175-9.)
Buerger’s disease, or thromboangiitis obliterans, is a
nonatherosclerotic peripheral occlusive disease that is rare
in Western countries.1,2 It is not so uncommon in Japan,
although the number of new cases is decreasing.3 The
disease usually develops in male smokers who are about 40
years old,1,2 and is extremely rare in female teenagers.4 This
report describes Buerger’s disease in a 19-year-old woman
in whom gangrene developed in the left foot. We initially
suspected collagen disease, vasculitis, or a hypercoagulable
state, because her age and gender were so atypical for
Buerger’s disease. However, characteristic findings estab-
lished the diagnosis.
CASE REPORT
A 19-year-old Japanese female college student was seen at
Kasugai Municipal Hospital with a 1-week history of numbness
and the sensation of coldness of her left toes. The patient had a
3-year history of smoking 20 cigarettes a day. Neither the left
popliteal, posterior tibial, nor dorsalis pedis arteries had palpable
pulses, and Doppler ultrasound scans showed no flow at the left
ankle. She was admitted to the hospital. Arteriograms demon-
strated that the left popliteal artery was occluded segmentally at the
popliteal fossa, and that the anterior and posterior tibial arteries
were occluded at their origins (Fig 1, A). Percutaneous transarte-
rial angioplasty was attempted, without success. A 14-gauge sin-
gle-lumen central venous polyurethane catheter was inserted into
the popliteal artery, and continuous intraarterial infusion of uroki-
nase (20,000 U/hr) and heparin (800 U/hr) was administered.
However, recanalization was not seen on arteriograms. The infu-
sion was continued for 7 days. No evidence of popliteal entrapment
was seen on computed tomography scans. Symptoms improved,
although calf claudication at 100 m persisted. The patient was
discharged, and treatment was continued in the outpatient clinic
with sarpogrelate, a serotonin antagonist (300 mg/d) and bera-
prost sodium, a prostaglandin (PG) I2 analog (120 mg/d). Against
our advice, however, the patient continued to smoke. Four months
later intermittent claudication developed in the right leg and her
left fingers began to feel cold. Right posterior tibial artery and both
radial artery pulses disappeared, and Doppler US scans showed that
arterial flow was absent at the ankle bilaterally. She was readmitted
to the hospital. Repeat arteriograms showed that the right anterior
tibial, peroneal, and posterior tibial arteries all were occluded. On
the left side, the collateral network around the popliteal artery was
further pruned. The radial and ulnar arteries were occluded bilat-
erally (Fig 1, B). Continuous intravenous infusion of heparin and
PGE1 was administered. However, left foot pain progressed over
the ensuing 2 months. Severe cyanosis and bulla developed on her
left foot. A skin ulcer developed at the top of the left middle finger.
The patient quit smoking, and was transferred to Nagoya Univer-
sity Hospital for further evaluation and treatment.
Continuous epidural anesthesia was used for pain control, and
continuous intravenous infusion of heparin and PGE1 was subse-
quently repeated. Ultrasound scans showed no embolic source in
the heart or abdominal aorta. Results of detailed laboratory testing
revealed a urinary cotinine concentration of 5.7 ng/mg creatinine,
and established that the patient had stopped smoking.5 Results of
a glucose tolerance test were normal, and plasma lipid, serum
lipoprotein, and plasma homocystine concentrations were normal.
Antinuclear antibodies were not detected, and serum complement
concentrations were normal. Blood erythrocyte and platelet counts
were normal, and protein C, protein S, and antithrombin III levels
were within normal limits. Lupus anticoagulant was not detected;
thus juvenile atherosclerotic occlusive disease, collagen disease,
and hypercoagulable state were excluded from the differential
diagnosis. On the other hand, our clinical criteria for diagnosis of
Buerger’s disease were satisfied. We make a clinical diagnosis of
Buerger’s disease only when all of five requirements are met:
history of smoking, onset of symptoms before age 50 years, infr-
apopliteal arterial occlusive disease, either upper limb involvement
or phlebitis migrans, and absence of atherosclerotic risk factors
other than smoking.6
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Gangrene of the left foot progressed rapidly (Fig 2, A), but we
hesitated to perform arterial reconstructive surgery for this unusual
arterial occlusive disease. Finally, below-knee amputation of her
left leg was performed 7 months after onset of the disease. The
stump healed uneventfully, and the left middle finger ulcer healed
2 months after the amputation (Fig 2, B, C). The arterial waveform
in the fingers and toes improved, and the Doppler signal was
detected at the right ankle. Ankle-brachial pressure index was 0.75.
Two years after the amputation, the patient continued to not
smoke. The disease was well controlled with warfarin sodium,
sarpogrelate, and beraprost sodium therapy, with no recurrence of
skin ulcers or gangrene. The patient walked almost normally with
a prosthesis. However, claudication of the right foot persisted.
Intravenous digital subtraction angiograms revealed a marked
increase in the number of collateral arteries around the occluded
right popliteal artery. There were also abundant collateral arteries
in both hands (Fig 1, C).
Histologic findings. Specimens were taken for histologic
examination from the anterior and posterior tibial arteries, pero-
neal artery, major and lessor saphenous veins, tibial nerve, soleus
muscle, and skin.
The lumens of the muscular arteries were occluded with
organized thrombus, with partial recanalization. The general ar-
chitecture and elastic laminae were intact (Fig 3, A). There was
marked infiltration of lymphocytes and leukocytes in the thrombi
and intima. Neither fibrinoid necrosis nor granulomatous lesions
were observed. No specimens contained calcifications or athero-
matous plaque in the vessel wall. The lumens of the saphenous
veins also were occluded with thrombus. There were no microvas-
cular lesions in the skin, nerve, or muscle. Imunohistochemistry
Fig 1. Angiographic findings. A, Angiogram of the left lower extremity. Flow in the popliteal artery is abruptly cut off
above the knee, and only the peroneal artery is visualized at the calf (arrow). B, Angiogram of the left upper extremity.
The brachial artery is occluded at the level of the elbow (arrow). Tapering occlusion is seen in the radial, ulnar, and
interosseous arteries. Arteries distal to the wrist are not visualized. C, Angiogram of the left upper extremity 2 years after
initial presentation. The brachial artery is recanalized. The distal radial artery, deep palmar arch, and several digital
arteries (arrow) are supplied by collateral arteries from the interosseous artery.
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showed that the infiltrating lymphocytes were mostly CD8-posi-
tive T lymphocytes (Fig 3, B). Immunoglobulins were deposited
linearly along the inner aspect of the internal elastic laminae (Fig 3,
C).
DISCUSSION
The maximum incidence of Buerger’s disease occurs in
patients in the fourth decade of life, followed by the fifth,
third, and second decades.1 However, Buerger’s disease in
the second decade is rare. In our recent series of 105
patients, the disease developed in the second decade in only
2 men (1.9%), one 18 years old and the other 19 years old.3
Buerger’s disease in women is unusual, and only 4 women
(3.8%) were reported in our series, aged 49, 45, 43, and 24
years, respectively. The patient in the present case is the
youngest female patient we have seen with Buerger’s dis-
ease. In the United States, Buerger’s disease is becoming
more common in women.7,8 In recent reports, 11% to 23%
of patients were women.7-9 There is no ready explanation
for this increase in prevalence of Buerger’s disease in
women, but it may be due to increased use of tobacco by
women in the United States.7,8 There was no difference in
clinical presentation in women compared with men.8 In the
report by Olin et al,8 the lower age range for female patients
with Buerger’s disease was 20 years.
Laslett et al4 reported a 17-year-old female patient with
Buerger’s disease. We believe our patient is only the second
female adolescent with Buerger’s disease. In both of these
patients, histologic analysis was required for a definitive
diagnosis, because their age and gender were so unusual for
the disease. Although the clinical presentation in these 2
patients were consistent with Buerger’s disease, the clinical
course was slightly different. In the patient of Laslett et al4
toe ulcers developed, which healed with conservative ther-
apy despite failed bypass surgery. In our patient, disease
progression was so rapid that a major amputation was
necessary 7 months after onset of symptoms. In our expe-
rience, major amputation is usually required after a period
of remission in patients who continue to smoke.3 In this
case, however, exacerbation occurred early in the clinical
course. In this situation, bypass surgery was difficult be-
cause the crural arteries and saphenous veins were involved.
Nevertheless, both patients achieved a fairly good course
after they stopped smoking.
While the pharmacologic treatment in this patient is
tangential to the report of Buerger’s disease in a young
Fig 2. Macroscopic findings. A, Gangrene of the left foot. B, Ulceration of the left index finger. C, Finger ulcer is
healed after 4 months of conservative treatment.
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woman, it is discussed further in the interest of the reader.
In this particular case, we used thrombolytic therapy be-
cause the cause of the arterial occlusion was uncertain and
there was the possibility of recent thrombosis. Although
this therapy did not enable recanalization of the occluded
popliteal artery, symptoms improved temporarily. Usually
we do not use thrombolytic therapy in patients with Buerg-
er’s disease, and the results in this case suggest that throm-
bolitic therapy may not be effective for recanalization of
occluded arteries in this disease. We prefer continuous
intraarterial infusion of PGE1 for treatment of necrotic
lesions in ischemic limbs, although sometimes the drug is
administered intravenously.1 When PGE1 appears to be
effective, it is continued, even for months, until healing of
the skin ulcer is obtained. If it is not effective and necrosis is
progressing, we discontinue the drug after 1 month. Sar-
pogrelate is a serotonin blocker, which specifically antago-
nizes 5-HT2A receptors. Beraprost sodium is a PGI2 ana-
log. Both drugs are orally active. We used both of these
drugs to inhibit vasoconstriction and improve collateral
vessel development. Histologic examination of the ampu-
tated leg revealed that the crural arteries were occluded
extensively with thrombus. Therefore warfarin sodium was
also administered after the amputation, to reduce the like-
lihood of new thrombi. In this case, however, the aggrava-
tion and remission of the disease appeared to be closely
related to the patient’s smoking habit.
In general, Buerger’s disease has a close relationship to
smoking habit, and remission is usual if the patient stops
smoking.2,5 On the other hand, the course of collagen
disease or vasculitis, which are more common in young
women, is less benign. The side effects of corticosteroid and
immunosuppressive agents used to treat these diseases also
are considerable. Thus it is crucial to establish the correct
diagnosis in young female smokers with vascular disease.1
The diagnosis of Buerger’s disease usually is made on
the basis of clinical criteria. Exclusion of other diseases, eg,
atherosclerotic occlusive disease, collagen disease, and hy-
percoagulopathy, is necessary. Ruling out collagen disease
is especially important in young woman, because it is the
most common cause of vascular disease in this age group. If
possible, diseased vessels should be examined histologi-
cally. In this patient, characteristic histologic findings, in-
cluding an immune reaction around the intima, were
pathonomonic.10 However, it is rare that vascular speci-
mens are available for histologic analysis in patients with
Fig 3. Histologic findings. A, Posterior tibial artery is occluded with chronic thrombus. General architecture and
elastic laminae are intact. No atheromatous plaque is observed, and no fibrinoid necrosis is detected in the arterial wall
(elastica Masson stain; original magnification, 100). Inset, Recanalization is seen in the organized thrombus
(hematoxylin-eosin stain; original magnification, 400). B, Immunohistochemical staining for CD8. A slightly
increased number of CD8-positive T cells are observed in the intraluminal space (original magnification, 400). C,
Immunohistochemical staining for immunoglobulin G shows deposition along the elastic lamina (original magnifica-
tion, 400).
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suspected Buerger’s disease. The diagnosis of Buerger’s
disease may be missed in patients with young age or female
gender, and should not be excluded because of these pa-
tient characteristics.4
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